Candidacidal mechanism of the arenicin-3-derived peptide NZ17074 from Arenicola marina.
The candidacidal mechanisms of NZ17074, which is a variant of arenicin-3 from Arenicola marina, against human pathogenic fungus Candida albicans are reported in this work. The minimum inhibitory concentration (MIC) of NZ17074 toward C. albicans was 4 μg/ml, and this peptide exerted marked candidacidal activity in an energy-dependent and salt-sensitive manner. The flow cytometric analysis using propidium iodide (PI) showed that the plasma membrane of cells treated with NZ17074 was perturbed and that the cells were arrested in the G2/M phase. The dihydrorhodamine-123 (DHR-123) staining showed that the reactive oxygen species (ROS) production of C. albicans increased after exposure to NZ17074. Typical cellular disruption events, such as mitochondrial degradation, nuclear fragmentation, nuclear membrane disruption, and chromatin condensation, were further revealed through rhodamine 123 (RH123) staining, 4',6-diamidino-2-phenylindole (DAPI) staining, and transmission electron microscopy. In addition, the intracellular localization of this peptide was concentration dependent: it was located in the membrane at low concentrations (4 to 8 μg/ml) and penetrated into the cytoplasm at high concentrations (16 to 32 μg/ml). Our results suggested that NZ17074 exerts its candidacidal effects by disrupting the cell membrane, inducing apoptosis, and interrupting the cell cycle. These findings showed the potential of NZ17074 as a new candidacidal peptide, in addition to its antibacterial activities.